The geographic position of Bulgaria results in a variety of climatic and biogeographic influences on the country's vegetation. We aim to describe the plant diversity of dry grasslands distributed in the transitional belt between the south-eastern European and Mediterranean biogeographic regions in SE Bulgaria, and to reveal if there are any obvious differences in soil properties, presence of life forms and chorotypes between syntaxa. The data set consists of 349 relevés of vascular plants and bryophytes sampled in different semi-natural herbaceous vegetation types. By applying TWINSPAN, we classified 176 relevés of dry grasslands to eight associations and one unranked community. One association and two subassociations are described here for the first time. Data on soil depth, soil moisture, soil pH, humus and total N content, numbers of different life forms and chorotypes were analysed statistically. The dry grasslands in SE Bulgaria were classified into different vegetation classes sharing the same territory: their communities present similarities in species composition and they have similar ratios of hemicryptophytes/therophytes and Euro-Asiatic/Mediterranean species. Dry grassland vegetation occupies mostly shallow and dry soils that vary slightly in pH, humus content and soil moisture between associations. Keywords: Bulgaria, Festuco-Brometea, Helianthemetea guttati, Koelerio-Corynephoretea.
INTRODUCTION
Bulgaria is a small country in the central part of the Balkan Peninsula with diverse relief, climate and geology, as well as a rich flora that is reflected in a large number of different plant communities. Its geographic position determines multiple biogeographic influences. The majority of the country falls under the influence of the Central European bioclimate, resulting in broadleaved deciduous forests as potential natural vegetation. Close proximity to the Mediterranean region is a reason for the presence of small patches of Mediterranean vegetation types, while in northeastern Bulgaria there are stretches of steppe and forest-steppe vegetation, which are affected by a steppic bioclimate. Bondev (2002) has divided the country into three regions in terms of phytogeography: European broadleaved deciduous forests, Euro-Asiatic steppe and forest-steppe, and Mediterranean sclerophytic vegetation. They all belong to Takhtajan's Holarctic Kingdom (Takhtajan 1986) . According to recent biogeographic divisions (Gruev & Kuzmanov 1994 , Bondev 2002 , Asenov 2006 , the Mediterranean sclerophytic region is confined to the southernmost territory of Bulgaria, and traditionally is considered as part of Struma and Mesta river valleys which are situated further west from our study area. The Euro-Asiatic steppe and foreststeppe region is distributed in the eastern part of the country, and the rest of the territory is characterised by European deciduous vegetation.
Following the biogeographic division suggested by Rivaz-Martínez et al. (2004) , the study area falls within the Bulgarian part of the ApenninoBalkan province. It neighbours the Thracian part of the Graeco-Aegean province, and forms the boundary between the Mediterranean and Eurosiberian biogeographic regions.
To date, few vegetation studies have been conducted in this part of the country. Sopotlieva (2008) provided an overview of the diversity of the grassland vegetation in her PhD thesis. Several new syntaxa were established, but not effectively published. Studies on halophytic communities and some dry grasslands were conducted in the following years (Sopotlieva & Apostolova 2007 , Tzonev et al. 2008 , Sopotlieva 2009 , Elíaš et al. 2013 .
We regard biogeographical division as a tool for ordering and better understanding the driving mechanisms of plant communities' distribution patterns. Based on current knowledge about spatial distribution of biogeographic regions in Bulgaria, we aim 1) to understand vegetation diversity in the transitional belt between the southeastern European and Mediterranean biogeographic regions; 2) to reveal any obvious differences in soil properties, or patterns of life forms and chorotypes between recognised syntaxa in the boundary area between two biogeographic regions, and 3) to publish effectively some newly described syntaxa. Rivaz-Martínez et al. (2004) . The study area is outlined (3). Slika 1: Zemljevid Bolgarije z Evrosibirsko (1) in Mediteransko (2) biogeografsko regijo po Rivaz-Martínez et al. (2004) . Označeno je raziskovano območje (3).
MATERIAl & METHODS

Study area
The study was conducted in the Straldzha-Aytos phytogeographic region (Bondev 2002) . It is situated between 42 and 43º N latitude and 26 and 27º E longitude, in southeastern Bulgaria (Figure 1 ). The total study area is approximately 5 500 sq. km and mostly belongs to the Toundzha river hilly valley. The relief is diverse, including lowlands, as well as hilly regions of the easternmost parts of the Balkan Mountains (Stara planina), Sredna Gora Mountain, and several other isolated hills. The altitude reaches up to 670 m a.s.l. The region is characterised by diverse geology including volcanic rocks (basalts) and sediments (mergels, sandstone and limestone). Vertisols, fluvisols and solonetz soil types are characteristic for the flat areas, while the hills are mainly covered by luvisols and leptosols (Ninov 2002) .
The climate is mild with a mean annual temperature of 12.3 °C and annual precipitation of 531 mm (unpublished data provided by Bulgarian National Institute of Meteorology and Hydrology, Bulgarian Academy of Sciences). The majority of the Straldzha-Aytos phytogeographic region is considered a separate, transitional climatic region between Continental and Mediterranean, according to current climatic division of Bulgaria (Velev 2002).
Vegetation and soil sampling, soil analyses
A total of 349 relevés were sampled following the Braun-Blanquet approach (Braun-Blanquet 1965; Westhoff & van der Maarel 1980) in a variety of semi-natural herbaceous vegetation types (dry, mesic and salt-rich). We placed a minimum of one plot in each stand that we subjectively considered visually homogeneous in terms of vegetation structure and floristic composition. All plots were square-shaped with an area of 16 m 2 (Chytrý & Otýpková 2003) . The abundance and cover of species were estimated on the nine-grade modified scale of Braun-Blanquet (Westhoff & van der Maarel 1980) . The total cover of vegetation was estimated in percentage. Altitude and coordinates were measured by GPS Garmin Etrex Summit (WGS 84 system) with altimeter calibrated by current atmospheric pressure. Slope was estimated by visual deviation from an imaginary vertical line, soil depth was evaluated on a three-level scale (shallow, medium deep and deep) and soil moisture was similarly evaluated as dry, moist or wet. Observed present grazing intensity was coded as follows: 0 -no grazing, 1 -low intensity grazing, 2 -moderate intensity grazing, 3 -intensive grazing. The data set has been entered into the Bulgarian Vegetation Database (Apostolova et al. 2012 ; GIVD ID EU-BG-001) stored in TURBOVEG software (Hennekens & Schaminée 2001) .
Nomenclature of the species followed Kozhuharov (1992) for vascular plants and Natcheva & Ganeva (2005) for mosses. In some cases, we merged narrowly defined species or subspecies as follows: (S) Anagallis arvensis -Anagallis arvensis, A. arvensis subsp. arvensis, A. arvensis subsp. foemina; (S) Bupleurum commutatum -Bupleurum commutatum, B. commutatum subsp. commutatum, B. com The chorotypes are given according to Assyov et al. (2002) for vascular plants and according to Ganeva & Düll (1999) for mosses. Numerous chorotypes are combined in several groups, as follows: Alpine (Alp) -incl. also Alpine-Mediterranean (Alp-Med), Alpine-Balkan (Alp-Bal), subalpine (subAlp); Balkan (Bal) -incl. also BalkanAnatolian (Bal-Anat), Balkan-Dacian (Bal-Dac), Appenino-Balkan (Ap-Bal), Pannonian-Balkan (Pann-Bal); Boreal -incl. also sub Boreal; European (Eur) -incl. also European-Mediterranean (Eur-Med), European-Pontic (Eur-Pont), European-sub Mediterranean (Eur-subMed), EuropeanNorth American (Eur-NAm); Europan-Asiatic (Eur-As) -incl. also European-Central Asiatic (Eur-CAs), European-Siberian (Eur-Sib), sub Mediterranean-Asiatic (subMed-As), subMediterranean-Siberian (subMed-Sib), European-Oriental-Turanian (Eur-OT), Temperate (Temp; for moss species); Mediterranean (Med) -incl. also Mediterranean-Asiatic (Med-As), MediterraneanCentral Asiatic (Med-CAs) , sub Mediterranean (subMed); Pontic (Pont) -incl. also Pontic-Asiatic (Pont-As), Pontic-Central Asiatic (Pont-CAs), Pontic-Mediterranean (Pont-Med), Pontic-subMediterranean (Pont-subMed), Pontic-Siberian (Pont-Sib). The life forms were assessed based on data on the species' biological types provided by Kozhuharov (1992) .
mutatum subsp. aequalis; (S) Elymus elongatus -Elymus elongatus, E. elongatus subsp. ponticus; (S) Elymus hispidus -Elymus hispidus, E. hispidus subsp. barbulatus, E. hispidus subsp. hispidus; (S) Hieracium praealtum -Hieracium praealtum, H. praealtum subsp. bauchinii; (S) Onobrychis alba -Onobrychis alba, O. alba subsp. calcarea; (S)
Soil samples were collected within the vegetation sample plots at 5-10 cm depth. The samples were air-dried. The pre-treatment of samples for chemical analyses followed ISO 11464:1994 (E) . Basic soil properties were measured such as pH, humus and total nitrogen content. Soil reaction was measured in water solution using a 1:5 soil:water ratio and using the Jenway3310 pH-meter (ISO 10390:1994 (E) ). Humus was determined according to the modified Turin method (Kononova 1966) and total nitrogen content according to the modified Kjeldahl method (Donov et al. 1974) . Analyses were performed in the Analytical laboratory of the Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, Sofia.
Classification and statistical analyses
We applied a "top down" analysis, i.e. in the first step we tried to identify major vegetation types (classes and alliances), and then within the alliances to distinguish different associations. Different numerical methods were used -TWINSPAN with three pseudospecies cut-levels (0, 5, 25%) and Cluster Analysis with different combinations of distance measures and group linkage methods (Relative Sorensen & Flexible beta (β = -0.25); Relative Sorenesen & Ward's method, Relative Euclidian & Ward's method, etc.). TWINSPAN provided the clearest ecological interpretation of the resulting vegetation types and roughly corresponded to the phytosociological alliances. These vegetation types were then checked by the statistical tendency of species to have a joint occurrence in particular vegetation type by use of the Cocktail method (Bruelheide 1995) , using the phi-coefficient (Chytrý et al. 2002) . Based on the results of the Cocktail method, several relevés were manually moved within the groups for better representation of the diagnostic species groups. Finally, the vegetation groups were checked using the Frequency-Positive-Fidelity Index (Tichý 2005) . Plant species were ordered in groups by fidelity. The latter was calculated by phi-coefficient of association, applied to the classified data set with equalised sizes of clusters (Tichý & Chytrý 2006) . As a result 296 relevés were classified into nine alliances (Sopotlieva 2008) . Dry grassland vegetation types were subjected to further classification to association level and analyses on floristic and ecological properties. Associations were established within each alliance after applying TWINSPAN. Vegetation classes, alliances and associations were recognised after referring to the appropriate literature for Central Europe and Mediterraniean region (e.g. Chytrý (ed.) 2007; Chytrý & Tichý 2003; Klika 1931 Klika , 1933 Klika , 1934 Klika , 1936 Klika , 1939 Mucina 1997; Oberdorfer (ed.) 1993; Rivas-Martínez et al. 2001; Royer 1991; Valachovič & Maglocký 1995) , as well as for the neighbouring countries (Horvat 1962; Horvat et al. 1974; Horvatić 1963 Horvatić , 1975 Jovanović-Dunjić 1955; Kojić et al. 1997 Kojić et al. , 1998 Micevski 1970 Micevski , 1977 Micevski , 1978 Pop 1968 Pop , 1977 Pop et al. 2002; Roman 1974; Sanda et al. 1997 Sanda et al. , 1999 . The same literature sources were used to allocate species to higher syntaxonomic units. We tested for differences in some environmental and vegetation parameters with one-way analyses of variance (ANOVAs) carried out in STA-TISTICA 9 (StatSoft 2009). We tested whether the prerequisites of ANOVA models (normal distribution, equal variance) were sufficiently met by visually inspecting the distribution of the residuals (Quinn & Keough 2002) . In addition, we used Tukey's HSD post hoc test at α = 0.05 to identify significant differences among groups of syntaxa.
RESUlTS
Dry grasslands make up the majority of the studied vegetation. We assigned 176 relevés of dry grasslands collected in the Straldzha-Aytos phytogeographic region to eight associations and one unranked community (Table 1) .
Syntaxonomical scheme and nomenclatural notes
Our syntaxonomical scheme mainly follows the traditional concepts for Festuco-Brometea and Koelerio-Corynephoretea, but also proposals of Rodwell et al. (2002) for the position of Trifolion cherleri within higher units, and recent investigations of Bulgarian grasslands, especially for Saturejion montanae (Pedashenko et al. 2013 ).
Outlines of vegetation types
The association Bothriochloetum ischaemi (Table 2) includes plant communities dominated by Dichanthium (Bothriochloa) ischaemum. They have a closed horizontal structure with total coverage ranging between 70 and 100%. Total species richness is 239 vascular plant species and average number of species per relevé is 24. The biological spectrum of the association shows a predominance of hemicryptophytes (50%), but also significant presence of therophytes (46%). Other groups as chamaephytes (2%), cryptophytes (1%) and species with unidentified life form (1%) play a negligible role in the communities. The association is characterised by high presence of species with continental-steppic distributions (including European, Euro-Asiatic and Pontic chorotypes). They share 54% of the total floristic composition. The Euro-Asiatic species prevail (26%). Surprisingly, Mediterranean species are the second most numerous group represented by 24%. The regional specificity is revealed by 16 Balkan endemic species.
The heterogeneity within the sampled communities was the reason for defining two subassociations: typicum and asperuletosum cynanchicae. Asperuletosum cynanchicae (Figure 2 ) is a new subassociation and includes communities of more xerothermic environments as compared to the typical one. It is distinguished by 12 differential species (see Table 2 ). According to our results, the differential species group of subass. typicum should be supplemented by Achillea setacea, Rumex pulcher, Carduus nutans and Bromus arvensis, which show high constancy there. On the other hand, Crepis setosa has extremely broad distribution and should be excluded from the differential species group of the typical subassociation. Numbers represent the following syntaxa: 1 -Bothriochloetum ischaemi typicum, 2 -Bothriochloetum ischaemi asperuletosum cynanchicae, 6 -Chrysopogon gryllus community, 7 -Euphorbio myrsinitae-Bohtriochloetum medicaginetosum rhodopaeae, 8 -Erysimо-Trifolietum, 9 -Poo bulbosae-Achilletum pseudopectinatae, 10 -Vulpietum myuri ○: mean value; □: ± standard error; ┬ ┴: non-outlier range;
•: outliers; ♦: extremes Ecology: Communities of both subassociations occupy low altitudes, but stands of asperuletosum cynanchicae occur on steeper and preferably southern slopes (Table 9) . Soil pH shows similar values, but the typical subassociation occupies soils more enriched by organic matter than asperuletosum cynanchicae (Figure 3 ). Distribution: Bothriochloetum communities are distributed all over the study area.
Remark: The original diagnosis of this association made by Krist in 1937 was not avilable. In the overview on Dichanthium (Bothriochloa) ischaemum communities in Romania, Pop (1977) did not included any source from this author.
The association Festuco valesiacae-Stipetum capillatae represents communities dominated by Festuca valesiaca and Stipa capillata (Table 3) . Total cover varies between 50 and 95%. A total of 113 vascular plants were recorded in this association, with an average of 24 species per relevé. Although both dominant species are hemicryptophytes, the biological spectrum of the association shows a prevalence of therophytes (50%). Hemicryptophytes make up almost all the other half of species (47%). less numerous are cryptophytes (2%), chamaephytes (0.9%) and other, not specified species (1%). Mediterranean (27%) and Euro-Asiatic (21%) species prevail. Regional characteristics are linked to nine Balkan species.
Ecology: The habitats of this association are distributed between 120 and 330 m a.s.l. altitude and over a wide range of aspects. Soils are shallow, dry (100% of stands), with relatively high humus content and slightly acidic reaction (mean pH 6.23) (Figure 3) . Distribution: Communities of this association are distributed predominantly in the northern part of investigated area.
The association Medicagini-Festucetum valesia cae includes closed stands (average vegetation cover 88%), dominated by Festuca valesiaca or Dichanthium (Bothriochloa) ischaemum (Table 4) . A total of 109 species are recorded within this vegetation type, while the mean species richness per relevé is 35 species. Hemicryptophytes prevail (55%), but with a significant presence of therophytes (43%). Chamaephytes and cryptophytes are represented only by one species each. Mediterranean chorotypes prevail, representing 33% of species, and within this group the sub-Mediterranean species are most common (20% of all species). Balkan endemics are 5.5% of the species of the association.
Ecology: This vegetation type was recorded on slightly inclined, north and west facing slopes. Soil properties show slightly alkaline soil reaction (Figure 3) . Distribution: Stands of association are registered all over the study area.
The association Trifolio arvensis-Festucetum valesiacae includes species rich (mean 28.9 species per relevé, total 124 species) dry grasslands dominated by Festuca valesiaca (in most relevés). This vegetation type could be considered as transitional between Festuco-Brometea and Koelerio-Corynephoretea due to its floristic composition and presence of characteristic species from both classes ( Table 5 ). More than half of species are hemicryptophytes (54%), but the therophytes are also numerous (42%). Cryptophytes are 3%, and there is only one species with unidentified life form (0.8%). Euro-Asiatic species prevail (24%) in the floristic composition, followed by Mediterranean (20.2%). Endemic plants are represented by eight Balkan species.
Ecology: This community occupies slightly inclined slopes of various aspects, at altitudes between 120 and 324 m a.s.l. Soils are humus poor with slightly acidic reaction ( Figure 3) .
Distribution: This association occupies small areas in different parts of the studied region.
A community dominated by Chrysopogon gryllus is recognised by the analysis within the Festucion valesiacae alliance (Table 6 ). It remains unclassified as does not contain a well defined group of diagnostic species, as well as heterogenous floristic composition and ecological patterrns. The vegetation has closed horizontal structure, with the highest mean of total coverage among all vegetation units presented here, but low plant diversity. The biological spectrum shows that hemicriptophytes represent 58%, and therophytes 38%, of the community's total species number. More numerous within the community are the Euro-Asiatic (27%) species.
Ecology: This community develops mostly on flat terrains at various altitudes. Soils are of medium depth with very diverse humus content ranging between 0.95 to 10.64%. Soil reaction is slightly acidic (pH 5.85) to neutral (pH 7.02) (Figure 3) . Distribution: Chrysopogon gryllus dominated communities were found in all parts of the studied region.
Open dry grasslands on calcareous terrains are classified within the Euphorbio myrsinitae-Bothriochloetum association and particularly as a proposed new subassociation, the medicaginetosum rhodopaeae (Table 7, Figures 4 and 5) . This vegetation is characterised by the absence of any evident dominant species, as well as by high species richness. The biological spectrum is as follows: hemicryptophytes: 64%, therophytes: 29%, cryptophytes and chamaephytes: 4% each. Mediterranean chorotypes represent 28% of the association's species. Endemics are represented by thirteen Balkan and one Bulgarian endemic species.
Ecology: The communities develop on steep slopes with predominantly southern exposition at altitudes between 145 and 356 m a.s.l. Soils are very shallow and the presence of bare rock is common. Humus content is on average 5.04 %, and total nitrogen content is the highest here among the sampled vegetation types (Figure 3) . Distribution: Stands of this subassociation were found in the northwestern part of the Straldzha-Aytos region (Karabair hill, the slopes of Stara Planina Mt., above Shivachevo town and east of Sliven town, Svetiiliski hills and slopes of Sredna gora Mt., close to the town of Nova Zagora). The spatial distribution of this subassociation is linked to Triassic limestones.
The association Erysimo-Trifolietum has been thoroughly described by Sopotlieva & Apostolova (2007) (see Table 1 in Sopotlieva & Apostolova 2007) . It includes predominantly closed and species rich communities. The dominant species vary among its different stands.
Ecology: This vegetation type occupies the highest altitudes of the study area and it develops on slightly inclined slopes. Total N content is relatively low, while soil reaction varies from medium acidic (5.44) to neutral (7.06) (Figure 3) . Distribution: Most of the stands are in the western part of study area and only scattered stands were found in the eastern part. Ecology: The communities develop on shallow or medium depth dry soils, on predominantly south or west exposed slightly inclined slopes.
Distribution: It is distributed in the northeastern part and specifically on Mala Aytoska Mt. and on hills close to the town of Karnobat. Only one relevé originates from the central part of StraldzhaAytos region (Konyovo village, Sliven district).
Three stands dominated by Vulpia myurus, were classified within the Vulpietum myuri association (Table 8 ). They are characterised by high total cover, but poor species richness (they have the lowest mean number of species per relevé). Hemicryptophytes prevail, being represented by 21 species (55%) and 16 species are therophytes (42%). The majority of species are Euro-Asiatic (34%), followed by Mediterranean (21%) and European (18%) species.
Ecology: This vegetation type occupies slightly inclined slopes. Soils are dry, shallow or of medium depth, with low humus content (0.62%) and slightly acidic reaction.
Distribution: Stands are distributed in the southern (Zlatari village), eastern (Devetak village) and northern (lozica village) parts of the study area.
Environmental and floristic peculiarities of the vegetation types
The biological features such as species richness and total plant cover tend to be more diverse, and split the studied communities in four major groups ( The altitudinal range within the study region is not large. However, the lowest altitudes in the lowlands are occupied by ruderal-like communities of the typicum subassociation of Bothriochloetum ischaemi. Due to widespread agricultural usage of lowland territories, most established seminatural dry grassland types occur on slightly inclined slopes of hills with shallow soils and very similar soil characteristics in terms of pH and total N (Table 9 and Figure 3 ). Almost all vegetation plots (95%) occur on dry soils. The most common type of land use in the studied grasslands was grazing (82% of plots), with 46% of the active pastures being used at low intensity. Studied grasslands are of secondary origin and have been managed by grazing for long time. Recently, the grazing pressure has reduced considerably and during the field research many of the sampled plots were in abandoned pastures. low intensity grazing maintains the grasslands in their current state. Rarely, intensive grazing was recorded in Bothriochloetum communities and in stands with high abundance of Festuca valesiaca. (Figure 6 ).
Euro-Asiatic and Mediterranean chorotypes prevail in the species composition in all plant communities (Table 10) . Usually, these main chorotypes have very similar proportions. A difference of more than 10% between EuropeanAsiatic and Mediterranean elements occur only in two plant associations -Medicagini-Festucetum and Vulpietum myuri. Adventive and Alpine species appear in species composition accidentally. Endemics are represented by Balkan species.
Hemicryptophytes are the most species rich life form among all studied dry grassland types besides the Festuco-Stipetum association. Therophytes have a significant presence within all the identified types, which is a result of the pronounced Mediterranean influence. (Pop 1968 (Pop , 1977 Roman 1974; Pop et al. 2002) . The number of therophytes in our samples is higher. The distribution of Festuco valesiacae-Stipetum capillatae is known for the area of Central Europe, from central Germany, Czech Republic and Slovakia to Hungary ). This correlates with the position of the association in the classification scheme of Royer (1991) (Sanda et al. 1997 , Pop et al. 2002 . Horvat et al. (1974) mention the association Festuca valesiaca-Agropyrum pectinatum-Stipa capillata Puşcaru-Soroceanu 1963 as part of the steppe vegetation in Dobruja. In our opinion, the studied communities in Bulgaria show a higher degree of floristic similarity with Central European ones than with the steppe communities of Romania. At the same time, our communities contain a significant presence of Koelerio-Corynephoretea species and Balkan endemics that distinguishes them from Central European stands.
Another Central European vegetation type recorded in the study area is Medicagini-Festucetum. Its position in Royer's syntaxonomical scheme is also in the "western group of associations". However, the same author proposed that some of its stands to be classified within Salvio-Festucetum pontico-romanicum Ciocirlan 1968, and therefore to the "southern group of associations", which are distributed in Central and Eastern Romania, Bulgaria and probably part of Ukraine (Royer 1991). In our samples classified within Medicagini-Festucetum, the number of character species seems to decrease towards the southern localities. The prevalence of sub-Mediterranean species and the presence of Balkan endemics give reason to propose a new sub-association or variant. However, due to the limited number of relevés and restricted study region, a more precise classification is avoided at this time. These data conclusively demonstrate that the range of the association Medicagini-Festucetum reaches Bulgaria. Collection of more vegetation data from Bulgaria and comparison with the communities from southern Romania will allow a better determination of the internal heterogeneity and geographical differentiation within this association.
The proposed new plant association Trifolio arvensis-Festucetum valesiacae is a good example of the observed transitional character of dry grassland vegetation in southeastern Bulgaria. Diagnostic species with high fidelity and constancy are considered also as diagnostic for Chrysopogon gryllus is considered as diagnostic for various syntaxonomical categories by Ilijanić & Topić (1989) , who have reviewed its communities in the territory of former Yugoslavia. According to Kojić et al. (1998) (Ilijanić et al. 1972) .
Chrysopogon gryllus has a wide ecological plasticity and its distribution optimum is in the Balkans and Romania (Tzonev 2002) . This is a reason why the species is referred to as diagnostic for various syntaxa. It also explains the different approaches for the classification of the communities hosting Chrysopogon gryllus, from describing one broad and heterogeneous association (Thymo pannonici-Chrysopogonetum grylli) in Romania on the one hand, and on the other hand its use by Serbian researchers to describe many geographically restricted associations that reflect differentiation in environmental characteristics. Our Chrysopogon gryllus-dominated communities have diagnostic species for Festucion valesiacae and Festuco-Brometea, which gave us reason to treat them as subordinated to these higher syntaxa. Significant heterogeneity of the sampled relevés did not allow the identification of a particular association.
Vegetation on calcareous stony terrains in the Straldzha-Aytos region is distinct from the above mentioned vegetation types and rather corresponds to the association Euphorbio myrsinitaeBothriochloetum. Comparison of species composition and constancy classes between stands of southeastern Bulgarian (Table 7 , column A) and eastern Serbian associations (Table 7 , column B, according Horvat et al. 1974) shows much similarity. However, the presence of the Bulgarian endemic Medicago rhodopaea, justifies the proposal of a new sub-association.
We established two plant associations within the Trifolion cherleri alliance, described in detail by Sopotlieva & Apostolova (2007) and Sopotlieva (2009) . The position of Trifolion cherleri in higher syntaxonomic units is still questionable (Sopotlieva & Apostolova 2007 , Ćušterevska et al. 2012 ) and probably will be solved by a large scale analyses of Balkan dry grasslands (K. Vassilev et al. in prep.) .
The Koelerio-Corynephoretea class was registered in the study region for the first time in Bulgaria. Vulpietum myuri represents pioneer vegetation and was very rarely observed. Similar communities for Romania, Germany and Slovakia have been assigned to Filagini-Vulpietum Oberdorfer 1938 (Korneck 1993 , Valachovič & Maglocký 1995 , Sanda et al. 1999 ). According to Valachovič & Maglocký (1995) Vulpietum myuri is a synonym of this association, but we follow here the view of Sádlo et al. (2007) . Recently, the vegetation of Thero-Airion was also found in Bulgaria (Pedashenko et al. 2013) , which enlarges the area occupied by Koelerio-Corynephoretea vegetation.
CONClUSIONS
Dry grasslands in the transitional zone between Continental and Mediterranean regions in southeastern Bulgaria were floristically distinguished in this study and classified within the two main classes of Festuco-Brometea and Helianthemetea guttati. Sharing the same territory, communities of these classes also share a lot of species, and have similar ratios of hemicryptophytes/therophytes and Euro-Asiatic/Mediterranean species. Both vegetation types occupy mostly shallow and dry soils. There is no significant difference between the associations in terms of soil properties such as pH, humus content, soil moisture, etc.
Classification to certain vegetation types is rather complicated because of the gradual floristic and ecological differentiation between sampled communities. We identified associations known for Central Europe such as Bothriochloetum ischaemi, Festuco-valesiacae-Stipetum capillatae, Medicagini-Festucetum, but with the presence of more Mediterranean species and therophytes in the study area. Trifolio arvensis-Festucetum valesiacae is established as a new association distributed all over the study area, and probably with widespread occurence in the country.
Saturejion montanae should be considered as more widely distributed in Bulgaria than previously thought. It is confined to calcareous terrains with a lot of rock outcrops that allows for rich biodiversity and endemism. We defined the new subassociation medicaginetosum rhodopaeae as an endemic vegetation sub-type within the Balkan association Euphorbio myrsinitae-Bothriochloetum.
The class Koelerio-Corynephoretea has been sampled for the first time by Sopotlieva (2008), but recently new data were obtained (Pedashenko et al. 2013 ) that indicate the necessity of further research in the rest of the country.
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